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Surgically correctable pathology accounts for a sizeable proportion of the overall global burden of dis-
ease. Over the last decade the role of surgery in the public health agenda has increased in prominence
and attempts to quantify surgical capacity suggest that it is a signiﬁcant public health issue, with a great
disparity between high-income, and low- and middle-income countries (LMICs). Although barriers such
as accessibility, availability, affordability and acceptability of surgical care hinder improvements in LMICs,
evidence suggests that interventions to improve surgical care in these settings can be cost-effective.
Currently, efforts to improve surgical care are mainly coordinated by academia and intuitions with
strong surgical and global health interests. However, with the involvement of various international or-
ganisations, policy makers, healthcare managers and other stakeholders, a collaborative approach can be
achieved in order to accelerate progress towards improved and sustainable surgical care. In this article,
we discuss the current burden of global surgical disease and explore some of the barriers that may be
encountered in improving surgical capacity in LMICs. We go on to consider the role that international
organisations can have in improving surgical care globally. We conclude by discussing surgery as a global
health priority and possible solutions to improving surgical care globally.
© 2014 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.Public health initiatives have long focused on issues pertaining
to education, infectious disease, and child and maternal health.
However, there has been an epidemiological transition in recent
decades with an increase in the number of non-communicable
diseases; 80% of deaths from these conditions occurring in low-
and middle-income countries (LMICs) [1]. Much of the non-
communicable disease burden is amenable to surgical treatment
and has a combined mortality totalling more than double that of
infectious disease, maternal and perinatal conditions, and malnu-
trition [1]. The recent Global Burden of Disease (GBD) study found
that, in 2010, injury was the second leading cause of disease
worldwide and accounted for 11% of all disability adjusted life years
(DALYs) [2]. With increasing industrialisation and urbanisation,
injuries from vehicular activity will increasingly constitute alar Surgery, Imperial College
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by Elsevier Ltd. All rights reservedsubstantial proportion of the global disease burden, and with it the
need for trauma and emergency surgical services is also likely to
increase. With the transition in disease patterns away from the
infectious and towards the chronic and non-communicable, the
need for surgery to be recognised as a public health priority has
never before been so requisite. In this article, we explore the cur-
rent burden of surgical disease globally and explore some of the
barriers that may be encountered in efforts to improve surgical
capacity in LMICs. We consider the role that international organi-
sations play in improving surgical care and discuss surgery as a
global health priority. We conclude by exploring possible solutions
to improving surgical care globally.1. The global burden of surgical disease
The GBD study evaluated the causes and consequences of
numerous disease groups (Table 1) [2]. Many of these groups (such
as injuries, malignancies and musculoskeletal disorders) are
amenable to surgical intervention. As such, surgically correctable
pathology is highlighted as a major contributor to GBD. It has been
estimated that 11% of the global burden of disease is surgically.
Table 1
The leading causes of global burden of disease.
Disease group Percentage of global DALYs
Cardiovascular and circulatory disease 11.8%
Injuries 11.2%
Neonatal disorders 8.1%
Neoplasms 7.6%
Mental and behavioural disorders 7.4%
Musculoskeletal disorders 6.8%
Diabetes, urogenital, blood and endocrine 5.0%
Chronic respiratory diseases 4.7%
Lower respiratory infection 4.6%
HIV/AIDS 3.6%
Neurological disorders 3.0%
DALY: disability-adjusted life-year.
Data from the Global Burden of Disease Study, 2010 [2].
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from injuries and malignancies (Table 2) [3]. Despite these results,
it is hard to quantify the true global burden of surgical disease as
there may be many undiagnosed and untreated disorders in the
community that remain unreported, particularly in the setting of
LMICs [4]. The acute and chronic conditions amenable to surgical
intervention confer a substantial social and economic toll on both
individuals and society as a whole where these conditions are left
undiagnosed and untreated.
The fact that the poorest third of the world's population receive
only 3.5% of the estimated 234 million major surgical operations
undertaken worldwide [5] serves as a startling reminder of the
huge disparities in access to healthcare globally. Reported rates of
surgery worldwide range from 295 operations per 100,000 of the
population in Ethiopia to 23,369 per 100,000 of the population in
Hungary [5]. This vast gulf in the provision of surgical care between
low-income countries (LIC) and high-income countries (HIC) sug-
gests a variance in access to care and a growing volume of unmet
surgical need. Although this disparity may be partially explained by
over-prescription in HICs, access to surgical care remains a signif-
icant concern in LICs. The reasons for this hiatus in access include,
but are not limited to, the existence of barriers to the delivery of
surgical care [6]. These barriers comprise patient, physician, insti-
tution and structural factors. In this review we have categorised
these barriers under the following dimensions; problems with
accessibility, availability, affordability or acceptability (Table 3).
This is consistent with previous frameworks of categorisation of
barriers to healthcare [7].2. Patient-related barriers
Themajority of the literature on patient adherence to treatment,
although primarily focussing on communicable diseases, explores
individual level factors such as health education [8]. For example,
many patients may not be well informed about the treatmentTable 2
The leading causes of surgical disease globally.
Disease group Percentage of surgical DALYs
Injuries 38%
Malignancies 19%
Congenital anomalies 9%
Obstetric complications 6%
Cataracts and glaucoma 5%
Perinatal conditions 4%
Other causes 19%
DALY: disability-adjusted life-year.
Data from the Disease Control Priorities Project, 2nd Edition, 2006 [3].options available to them; this being of particular importancewhen
conditions are complex and management requires numerous op-
erations and long-term follow-up. There also exist social and cul-
tural barriers to seeking care for surgical diseases, such as stigma
[9] and traditional beliefs about disease processes [10]. In addi-
tion, the absence of social support in poorer settings may hinder
access to care [11], particularly when long-term rehabilitation is
required. Patient-related barriers to accessing care also include the
existence of indirect costs to the patient, such as loss of earnings
during the peri-operative period, and rehabilitation and trans-
portation costs. A study by Kazibwe and Struthers in Uganda found
a signiﬁcant association between compliance to treatment and
transport costs in the context of the management of clubfoot
deformity [12]. Steps have been taken in some LMICs to mitigate
the effects of transport costs, for example by offering travel
vouchers [13].
In order to access healthcare in many LMICs, patients often have
to pay for that care directly to the service provider [14]. These ex-
penses are typically borne by the patient and not subsidised or
reimbursed by state or insurance schemes. As such, those who are
unable to afford care are often deterred from seeking it, even if they
feel compelled to do so [15]. Efforts to overcome these ﬁnancial
obstacles have been made by some health providers in LMICs, for
example fee subsidisation in Aravind Eye Hospitals, India. The
model of care employed by Aravind uses cross-subsidisation
whereby those patients who are able to pay do so and receive
higher standards of comfort (e.g. beds as opposed to mats) [16].
Those patients who cannot afford to pay receive heavily subsidised
or free care made possible because of the fee-paying patients. This
strategy results in Aravind being able to offer more than 60% of
their procedures for free [17].
3. Physician-related barriers
Health worker shortages or a lack of adequately skilled pro-
fessionals can hinder ability to cope with the demand of the sur-
gical disease burden [18]. As a consequence of the limited surgical
workforce, a multidisciplinary team approach to the management
of complex surgical cases, such as malignancies, is lacking. Studies
assessing the availability of surgical providers suggest that para-
medical professionals, including non-physicians, and nurses make
up the majority of the surgical workforce in LMICs [19,20]. As such,
the specialist surgical skills needed in order to manage complex
cases may not be available. In 2006, the World Health Report called
for a rapid up-scaling of the global health workforce [21]. Despite
this, a profound human workforce crisis still exists in LMICs and
this is often further complicated by a lack of continued professional
training. In order to ensure a sustainable approach to capacity
building in surgery, investment in education, skills training and
maintenance is required. Continued professional development in
surgical skills is particularly signiﬁcant given the complexity of
surgical cases that may present in LMICs, with the potential for
surgeons to feel poorly prepared to handle these cases.
The burden of surgical disease in LMICs is considerable and thus
it confers a sizeable workload. This workload, coupled with poor
remuneration and the untimely emigration of surgeons and allied
health professionals to other countries, presents a particular chal-
lenge to the delivery of surgery in this context. Evenwhen qualiﬁed
physicians are present, poor communicationwith the patient or the
patient's family (due to language barriers or misunderstanding)
may hinder timely access to care [22]. Task shifting has been sug-
gested as a possible cost-effective and sustainable solution to
addressing the unmet burden of surgical disease [23]. Examples of
where task shifting in surgery has been shown to be successful
include Niger [24], where general practitioners are trained in
Table 3
Summary of the barriers to improving surgical capacity in low- and middle-income countries.
Type of barrier Patient-related Physician-related Intuition-related Structure-related
Accessibility  Lack of health education
 Absence of social support
 Poor communication with the
patient or the patient's family
 Lengthy waiting times
 Health facility opening times
 Disincentives to care seeking
behaviour (e.g. disability grants)
 Limited means of transport
 Lack of coordination between
health service providers.
Availability  Lack of awareness about the
importance of treatment
 Health worker shortages and
lack of adequately skilled staff
 Lack of adequate
infrastructure
 Limited number of facilities able
to provide certain procedures
Affordability  Direct and indirect ﬁnancial costs  Poor remuneration  Lack of equipment  Poor management of services and staff
Acceptability  Traditional beliefs about disease
processes
 Stigma
 Poor patient outcomes  Weak referral systems  Insecurity associated with healthcare
delivery in areas of conﬂict
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have ‘on the job’ training in surgery [25]. Task shifting in surgery
does however raise ethical concerns about the standard of care
provided, as has been discussed elsewhere [26].
In some societies there is a culture of paternalistic medicine and
this may have several consequences, including limiting the ability
of patients to exercise autonomy in the choice of surgical services or
providers. The paternalistic relationship may also result in patients
deferring decision making to the doctor [27], and for instance, may
not report for follow-up ahead of pre-scheduled appointments
despite developing late post-operative complications [28]. Another
barrier to improving surgical capacity in LMICs is poor post-
operative outcomes, which may deter patients from seeking care
[29]. Improvements in patient outcomes are readily achievable and
have been observed following the implementation of surgical
safety checklists [30]. The 19-item World Health Organisation
(WHO) Surgical Safety Checklist has been shown to reduce surgery-
related deaths and complications by more than one-third at eight
pilot sites around the world [30]. By advocating for the use and
adherence to the safety checklist, physician-related barriers to the
provision of surgical care can be reduced.4. Institution-related barriers
Institution-related barriers are complex and often require sus-
tained investment to effectively address them. These barriers are
magniﬁed in LMICs, where economic and political challenges often
impose greater constraints on individual autonomy and patient
choice, compared to wealthier counterparts in HICs. In addition to
the limited resources in terms of materials, skilled personnel and
ﬁnance, there exist inefﬁciencies in the way these resources are
managed [31]. A particular challenge to health facilities in LMICs is
the lack of an adequate infrastructure in order to safely perform
surgery. Work evaluating anaesthesia capacity in 22 LMICs found
that over a third of facilities had no access to oxygen and no
anaesthetic machines [32]. Similar ﬁndings have been reported
elsewhere in the literature, with Kingham et al. ﬁnding that only
20% of facilities surveyed in Sierra Leone had access to a functioning
anaesthesia machine [18]. In a study in Afghanistan, a third of
health facilities surveyed did not have a blood bank [31]. Invest-
ment in essential equipment and consumables, and training in
maintenance and up-keep are essential in order to ensure the
provision of surgical services is not hampered [33].
Innovations in some ﬁelds of surgical care are quickly dissemi-
nating and aiding surgeons in LMICs who face factors such as a lack
of available materials [16]. For example, frugal alternatives to
conventional hernia repair mesh, including sterilised mosquito net
cloth have been proposed [34] and are now becoming widely used
in LMICs. A randomised trail comparing conventional mesh tomosquito net cloth found no signiﬁcant difference in clinical out-
comes of hernia treatment between the two materials and, as such,
represents a cost-effective alternative to conventional mesh repair
whilst reportedly achieving equivalent clinical outcomes [35].
The referral system and communication between health facil-
ities in many LMICs is inherently fraught e the lack of health
infrastructure compromises capacity to effectively collaborate and
initiate patient transfer and continuity of care. This is likely to be
responsible for delayed or fragmented periods of care, or complete
loss of patients within the health system [36]. Another challenge to
the delivery of surgical care in the context of LMICs is that of the
limited number of health facilities able to provide certain surgical
procedures. Some procedures that may not be available locally will
deter patients from accessing care if they are required to travel long
distances to where the procedures are available [37]. Even when
patients do travel the long distances to other health facilities, they
often ﬁnd that they have to endure lengthy waiting times in order
to access care [38]. This may be further complicated by facility
opening times that restrict access and thus inadvertently result in
some patients being turned away, untreated [39].5. Structural-related barriers
An important, but often overlooked, consideration in the de-
livery of healthcare in LMICs is the lack of collaboration and coor-
dination between providers of similar services, or services
spanning different disease groups. A ‘bundled’ or integrated
approach has been proposed to maximise resource utilisation [40].
Recently, emphasis has been placed on implementing ‘diagonal’ or
integrated programs as a means of scaling-up the provision of
surgical services [41]. These programs incorporate aspects of ver-
tical, disease-speciﬁc interventions, and horizontal, capacity
building approaches, in order to improve healthcare delivery,
ensure equitable access and integrated care in surgically related
services [41].
Cleft lip and/or palate affects one in every 600 new-born babies
worldwide [42]. However, there is little evidence documenting the
global distribution of this surgical disease. Historically, many
approached cleft lip and palate with vertical programmes of facial
reconstruction. However, a combination of corrective surgery with
nutritional and other supportive therapies may encourage parents
to seek surgical care for their infants as, often, rehabilitation
following surgery requires an increased nutritional demand that
many families may not be able to afford [43].
Another structural related barrier is that of the disability grant,
which may be a disincentive to care-seeking behaviour. In some
countries, eligibility for disability grants is coupled with disease
status whereby individuals may be entitled to state funded income
and entitlements due to their inability to work [13]. However,
R. Ologunde et al. / International Journal of Surgery 12 (2014) 858e863 861widespread unemployment, or informal and unpredictable work in
many LMICs has meant that these disability stipends are an
important, and sometimes an individual's only, source of income
[44]. When these disability grants are dependent on disease status,
it may make patients reluctant to access surgical services, partic-
ularly if they feel that their condition is not incapacitating [44].
Poor management of services and staff may also pose a barrier to
improving surgical care. A lack of effective management may result
in staff feeling that they are unable to manage the workload and
may also have negative consequences on their morale. Efforts to
incentivise staff by, for example, ﬁnancial bonuses to improve
performance have been shown in some cases to be beneﬁcial in
terms of improving morale and also patient outcomes [45]. There
may however be ethical concerns raised with regard to the effect of
ﬁnancial incentives on the delivery of patient care. Where there is a
cause for concern, alternative incentives such as reduced work
hours or increased annual leave may be considered, although this
needs to be carefully weighed against the potential impact on pa-
tient care.
6. The role of international organisations
A variety of organisations have developed specialist interest
groups or departmental units committed to investment in surgi-
cally related global health initiatives. In addition to institutional
based efforts various non-governmental organisations (such as
Medecins Sans Frontieres), with longstanding commitment to hu-
manitarian initiatives, have and continue to set up programmes in
resource-limited settings. International organisations including
non-governmental organisations (e.g. Mercy Ships), private
governmental organisations (e.g. UK Department for International
Development) and private volunteer organisations (e.g. Operation
Hernia) are a key provider of humanitarian and ﬁxed-term surgical
services in LMICs [46]. The data from these organisations are often
not incorporated into national or global health statistics and thus
their impact in addressing the global burden of unmet surgical
need is perhaps being overlooked [47]. This poses fundamental
difﬁculties in accurately assessing the “met need” of global surgical
disease. A study looking at the provision of surgical care by inter-
national organisations found that over 200,000 surgical procedures
are performed by them annually with general surgery being the
most common type of surgery provided [46]; highlighting the de-
mand for generalist skills within this workforce. Accurate aggre-
gation of global surgical care is essential in order to quantify the
true burden of “met” and “unmet” surgical need, which will in turn
help steer health policy discussions and aid in understanding the
patterns of surgical disease within LMICs.
7. Surgery as a global health priority
Studies have shown that surgery should receive attention with
the accumulating body of evidence demonstrating it to be a cost-
effective public health intervention [3,48]. Ensuring a basic level
of essential surgical care through frugal innovation and commit-
ment to investment in infrastructure has beneﬁts in terms of long-
term capacity building as well as meeting the short-term demand
for surgical care. It has been estimated that the cost per surgical
DALY gained at a district hospital is between US$ 19e102 [3], this
compares favourably with interventions such as antiretroviral
therapy for HIV infection in sub-Saharan Africa which is estimated
to be between US$ 350e1494 per DALY averted [49].
Despite the growing evidence highlighting a vast global burden
of surgically correctable disease, surgery has received modest
attention in comparison to other global public health issues.
Reluctance in adopting a surgical global health initiative is notunsubstantiated. Surgery is complex and resource intensive,
requiring a skilled surgeon, anaesthetist, a constant supply of
anaesthetic, surgical instruments, and a stock of continuously
replenished consumables, not to mention expenditure on capital
outlays and maintenance. In addition to these, it is necessary to
have a constant supply of power, which cannot be guaranteed in
some rural resource limited settings. Surgery has no simple public
health interventions comparable to mass drug administration,
vaccination or mosquito net distribution that are easily achievable
and require relatively little cost. Effective surgical care requires a
signiﬁcant investment in infrastructure, training and governance at
all levels. Furthermore, there remain issues with the perception of
surgical care as a global health issue, which have no doubt delayed
its acceptance. As Farmer and Kim [50] allude to, the majority of
pathology necessitating surgical treatment is not communicable
and thus does not draw public support. However, it is clear that
investing in basic or essential surgical care confers signiﬁcant long-
term beneﬁt, particularly for example, in the case of DALYs averted
in the treatment of injuries [3,48].
8. Post-2015 development agenda: an opportunity for
surgical care
With the target date of the millennium development goals due
to be reached in 2015, an opportunity has emerged to refocus the
international development agenda in the post-2015 era to include
surgical care [51]. As the executive board of the WHO convene for
their 135th session in 2014, an item on the agenda for discussion
will be “Strengthening Emergency and Essential Surgical Care and
Anaesthesia as a Component of Universal Health Coverage” [52]. In
order to see this goal achieved, there is a need for a concerted and
uniﬁed effort by various players in international health including
surgeons, policy-makers and international organisations to priori-
tise surgical care within the wider goal of health system strength-
ening. There is also the need for the presence of local “advocates” in
key positions within ministries of health, hospitals, aid agencies
and academia that can champion the need for surgical care at the
ground level and ensure the continued follow-up of established
programs.
Countries such as Mongolia have already shown how it is
possible to improve surgical capacity over a short period of time.
Following the implementation of the WHO Emergency and Essen-
tial Surgical Care program in 2004, which was designed to
strengthen surgical services at the ﬁrst-referral hospital, a 2010
analysis found overall increases in the performance of surgical
procedures and a decrease in the number of procedures referred to
other facilities for treatment [53]. The WHO Emergency and
Essential Surgical Care program has to date been implemented in
over 1000 health facilities in 45 LMICs [54]. With continued global
support and advocacy many more countries may also attain similar
gains to Mongolia in the ability to provide surgical care.
9. Conclusion
Efforts to address global surgical care by the WHO began in
earnest in 2005 when the Emergency and Essential Surgical Care
programwas established. Following on from this, in 2008, theWHO
began the Safe Surgery Saves Lives initiative and on the basis of
guidelines arising out of the initiative the Safe Surgery Checklist
was developed [30]. Further progress towards improving the de-
livery of surgical care in LMICs needs to foster collaborative efforts
between groups that are active within the ﬁeld. The challenges of
building and maintaining surgical capacity in resource-limited
settings, where there are barriers to access, provision and
coverage of surgical care are numerous. However, with multi-actor
R. Ologunde et al. / International Journal of Surgery 12 (2014) 858e863862collaborations, including policy-makers, managers, and health-care
providers, concerted efforts towards improving surgical care glob-
ally are achievable.
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